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A DEVICE FOR THE MANAGEMENT OF ELECTRICAL SOCKETS 

DESCRIPTION 

The present invention relates to a device for the management of electrical sockets of a 
domestic or industrial type connected to an a.c. electrical network. 

An electrical socket, as is known, constitutes the interface that enables transfer to a generic 
load of the level of ac. voltage of the electrical network to which the socket is connected. Of 
course, the term "gen^c load" is meant to indicate any operating ^paratus connected to the 
socket, whilst the simple connection accompanied by a state of rest of the ^paratus itself 
constitutes, instead, a state of absence of load. The level of voltage of the a,c. network varies, 
as is known, according to the sphere considered. Domestic networks, for example, are single- 
phase networks and are characterized by a voltage of 220 V, whereas, for three-phase 
industrial networks, it is 380 V. In both of the cases referred to, however, each electrical 
socketls constantly subjected to said values of a.c. voltage even when no load is ^plied. 
The latter condition appears particularly disadvantageous in terms of safety above all in the 
domestic context, where there are not commonly envisaged particular external protective 
devices designed to insulate the live contacts of the socket from the surrounding extemal 
environment. For this reason, there may occur serious accidents in the case where persons, 
above all children, accidentally come into contact with the socket. In such a situation, the 
human body, behaving like an electrical impedance, is traversed by a current intensity which, 
according to its value, can lead to serious consequences that range from involuntary 
contraction of muscles, referred to as tetanization, to death due to electrocution. A constant 
level of voltage applied to an electrical socket has moreover a second negative aspect linked 
to the onset of electromagnetic emissions in the proximity of the socket itself. It is in fact 
known how, in the domestic and industrial environments, electrical cables, sockets, electrical 
equipment, etc. generate electric and magnetic fields in their vicinity. In Italy, for example, 
said fields have a characteristic frequency of SO Hz, i.e., that of the supply networks, and an 
intensity which, instead, varies according to the wiring systems or to the loads appUed. 
It may be appreciated, then, how electrical sockets, at least ones in current use, present 
problems of safety and represent a source of undesirable electromagnetic pollution. Even 
though the effects on man deriving from the exposure to a.c. magnetic fields is not, in fact, yet 
totally known and controllable, there is by now recognized the need to limit to the maximum 
this type of emissions obviously where and when this is possible. 
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The main task of what forms the subject of the present invention is to provide a device for the 
management of electrical sockets connected to a.c. electrical networks which will enable 
guaranteeing levels of safety tiiat are higher than the currently existing ones. 
Id the ftamework of this task, the main purpose of the present invention is to provide a device 
that will enable management of the voltage level of the individual socket according to the 
presence/absence of a generic load applied thereto. 

Another purpose of the present invention is to provide a device for managing electrical 
sockets that wiU enable limitation of the electromagnetic emissions in the proximity of the 
socket in particular in the absence of a load applied thereto. 

A further purpose of the present mvention is to provide a device that will enable identification 
of possible conditions of overload and short circuit and hence will make it possible to 
intervene accordingly. 

Not the least important purpose of what forms the subject of the present invention is to 
provide a device for managing electrical sockets that will present high reUabihty, relative ease 
of manufacture and competitive costs. 

The above task, as weU as the above and other purposes that wiU ^pear more clearly fiom 
what follows, is achieved by a device for the management of electrical sockets cormected to a 
branch of an a.c. electrical network for domestic or industrial use. characterized in that it 
conges: monitoring means dedicated to detection of the presence/absence of a load 
connected to the socket; management means for managing the level of voltage in said branch 
of electrical network conq)rising a processing unit for processing the information sent by said 
monitoring means and an intervention unit appUed to said branch of electrical network 
controUed by said processing unit. The device according to the invention is characterized in 
that said intervention unit comprises means for variation of the level of a.c. voltage according 
to the conditions of applied load. 

The possibility of varying the voltage ^phed to the socket according to the conditions of load 
continuously monitored represents the main advantage of the invention. In this way, it is in 
fact possible to prevent any dangerous accidents iiom occurring such as the ones mentioned 
above or again to control and limit the electromagnetic emissicms. 

Furtha- characteristics and advantages of the invention will emerge more clearly from the 
description of preferred, but non-exclusive, embodiments of the safety device according to 
the invention, illustrated by way of non-limiting example in the annexed drawings, in which: 
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- Figure 1 is a block diagram of a device for the management of electrical sockets according 
to the invention; 

- Figure 2 is a schematic representation of an embodiment of the device for managing 
electrical sockets connected to a branch of a domestic electrical network, according to the 
invention; and 

- Figure 3 is a schematic representation of an embodiment of the device for managing 
electrical sockets connected to a branch of an industrial electrical network, according to the 
inv^tion. 

With reference to the aforementioned figures, the device 1 for the management of electrical 
sockets 2 is connected to a branch 100 of an a.c. electrical networic, which may be a single- 
phase network in a domestic environment (Figure 2) or a three-phase network in an industrial 
environment (Figure 3). The device 1 comprises monitoring means 10 dedicated to detection 
of the presence/absence of the load or, more in general, to detection of the conditions of the 
load itself, as will be CTiphasized hereinafter. The device 1 further comprises management 
means 200 for ncianagmg the level of voltage present in the branch 100 of the electrical 
network to which the socket 2 is connected Said management means 200 comprise a 
processing unit 20 for processing the information that is sent by the monitoring means 10, 
and an intervention unit 30, actuated and controlled by said processing unit 20. The 
intervention tmit 30, according to the invention, in fact enables variation of the level of a.c. 
voltage applied to the socket 2 according to the presence/absence of tibie applied load, as well 
as of possible and undesirable short-circuit or overload conditions. In the absence of the load, 
if the normal operating voltage applied to the socket is, for example, 220 V, the intervention 
unit 30 enables reduction of the voltage, for example, to 24 V, thus rendering the socket itself 
safe and at the same time reducing the electromagnetic emissions. 

This low-voltage value to which the socket is reduced is chosen so as to guarantee the 
complete protection of persons in the case of accidental contact with the socket. The human 
body has in fact an impedance that can reasonably, or anyway in the most firequent cases, be 
considered of the order of thousands of ohms. It may thus be appreciated how a voltage of 
24 V applied to a person will produce current intensities of a value much lower than 100 ntiA, 
which is currently considered as the threshold value above which currents can cause serious 
harm to a person. The monitoring means 10, according to the invention, detect the conditions 
of the applied load via a measurement of the intensity of the current that circulates in ttie 
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branch 100 of the electrical network. For this reason, they comprise current sensor means 1 1, 
such as, for example, amperometric transformers capable of producing at output a first signal 
representing the current circulating in the branch 100. 

With reference to Figure 2, according to a preferred embodiment of the invention, a first 
amperometric transformer, having a sensitivity suited to the operating voltages, is 
substantially positioned up against the socket 2, whilst a second amp^metric transformer, 
more suited, instead, to low voltages, is positioned upstream of the device for 
connection/disconnection of the transformer 35 used for reducing the voltage to the socket 2 
as indicated h^inafter in the description. In this way, via the monitoring action of two 
sensors appropriately positioned, a signal representing the current is supplied that provides 
the best description of the actual intensity of current circulating in the branch of electrical 
network 100. According to the invention, the monitoring means 10 advantageously comprise 
also a first module 12 for conversion and filtering of said first signal, and a second module 13 
specifically dedicated for recognition of the presence/absence of the appUed load. 
The first module 12 is connected at input to the current sensor means 11 and performs a 
filtering and a conversion of the first signal fi:om a.c. to d.c. to obtain in this way at output a 
second filtered signal, which is more stable but, in any case, represents the current circulating 
in the branch 100 of the electrical network. The second module 13, as may be seen firom 
Figure 1, is connected at input to the ou^ut of the fibrst module 12 and supplies at output a 
third signal representing precisely the presence/abs^ce of a load applied to the socket 2. 
Through the second module 13, a current measurement is, in this way, converted into a signal 
representing a condition of state of the load. 

In particular, according to a preferred embodim^t, the second module 13 comprises means 
for analysis of the level of intensity of the second filtered signal, which supply said third 
signal, indicating the presence/absence of the load, analysing whether the level of intensity of 
the second filtered signal is, respectively, higher/Iowa: than a pre-set value. The pre-set value 
is also in this case chosen via impropriate evaluation of the safety conditions. Jf, for example, 
a limit value of 100 mA is chosen, a level of intensity of the second filtered signal higher than 
this limit indicates a condition of presence of load and a voltage requiremrat equal to the 
operating voltage, for example 220 V. A lower level indicates, instead, a condition of absence 
of load and hence a need to reduce the voltage, for example to 24 V. This enables, in effect, a 
selection of the load to be made so as to prevent in any case the voltage firom being brought 
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to the operating value whatever the load applied. 

The processing unit 20, again according to the iavention, is connected at input to the output 
of said second module 13. According to the information contained in said third signal 
representing the presence/absence of the load, the processing unit 20 supplies instructions to 
the intervention unit 30 and, in particular, to the means for variation of the level of voltage 
contained therein. Said instructions comprise, in particidar, a first control signal 
corresponding to the passage &om a situation of presence of load to one of absence of load, 
and a second control signal corresponding, instead, to the opposite transition, i.e., firom a 
situation of absence of load to one of presence of load. 

The voltage-variation means, as may be seen firom Figure 2 or Figure 3, decompose the 
branch 100 of electrical network into a first part 50 and a second part 51. Said voltage- 
variation means comprise a first device 31 for coimecting/disconnecting the first part 50 
to/firom the second part 51 of branch of electrical network 100. The first part 50 remains 
connected to the rest of the electrical network, whilst the second part 51 remains instead 
connected to the socket. With reference again to the aforemmtioned Figures 2 and 3, said 
voltage-variation means then comprise a voltage transformer 35, the primary winding 40 of 
which is coimected to said first part 50, whilst the secondary winding 41 is, instead, 
coimected to the second part 51. Finally, said voltage-variation means comprise also a second 
device 33 for coimecting/disconnecting the secondary winding 41 to/fi-om the aforementioned 
second part 51. 

The processing unit, according to the invention, through the first control signal, indicating the 
passage firom a situation of presence of load to one of absence of load, issues a conmiand to 
the intervention unit 30 for discoimecting, via the first device 31, the first part 50 of the 
branch 100 of electrical network firom the second part 51, and, at the same time, issues a 
conmiand via the second device 33 for coimecting the secondary winding of the transformer 
35 to the second part 51. In this way, through the first control signal, the operating voltage, 
for example 220 V, is removed firom the socket and a low voltage is inserted, for example 
24 V. 

Through the second control signal, indicating the passage from a situation of absence of load 
to one of presence of load, there are, instead, carried out the reverse operations; i.e., the first 
part 50 is recoimected to the second part 51, and, at the same time, the secondary winding 41 
of the transformer is discoimected from the second part 51. In practice, the notmal operating 
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voltage is restored to the socket 2. 

The monitoring means 10, according to the invention, can also comprise means dedicated to 
the recognition of a state of overload. In particular, according to a preferred embodiment, the 
presence of a third module 14 is envisaged, connected at input to the first module 12 referred 
to above and designed to provide at output a signal representing the overload condition. In 
particular, for this purpose, the invention envisages that said third module 14 will comprise 
means for analysis of the level of frequency of the filtered signal representing the conditions 
of the branch 100 of the electrical network. These latter analysis means supply a signal 
representing a state of overload only when the level of frequency is higher, for a pre-set time 
interval, than a first pre-defined threshold level of firequency. A state of overload may, for 
example, be identified when, in a 220-V a,c. domestic network, the level of firequency of the 
second filtered signal persists for a time longer than 10 seconds at values higher than 450 Hz. 
In a way similar to what has been described above, the processing imit is connected at ii^ut 
also to the output of the third module and can hence provide, to said intervention unit 30, a 
third control signal corresponding to the onset of the state of overload, and a fourth control 
signal corresponding to ceasing of said condition. 

Via the third control signal, the first device 31 is in fact activated, and the first part 50 is 
disconnected firom the second part 51; at the same time, via activation of the second device 
34, the secondary winding 41 of the transformer 35 is connected to the second part 51. When 
the state of overload ceases, flie socket is, instead, brought back again to the operating 
voltage, and the low voltage is removed. This is enabled through activation of the first device 
31, which reconnects the first part 50 to the second part 51, whilst the second device 34 
disconnects the secondary winding 41 firom the second part 5 1 . 

In a way sunilar to what is envisaged for a state of overload, a fourth module 15 may 
advantageously be inserted in the monitoring means 10 so that it is connected at input to the 
output of the first module 12, and is able to provide at output a signal representing a state of 
short circuit. As in the case of the third module 14, also the fourth module 15 comprises 
means for analysis of the level of firequency of the second filtered signal, which, in a way 
similar to what has been described above, supply a signal represCTiting a state of short circuit 
only when the level of firequency detected is higjier than a second pre-defined threshold level 
of fi^uency. In fliis case, a state of short circuit in a 220-V a.c. domestic network is 
characterized by a level of firequency of the second filtered signal in the region of 1 kHz and 
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hence much higher than the one characterizing the overload condition. 

The processing unit 20 is advantageously connected also to the fourth module 15, and in a 
state of short circmt thus supphes at output a fifth control signal which, once it is sent to the 
intervention unit 20, enables actuation of the voltage-reduction means in order to remove any 
supply to the socket. In particular, the device 31 disconnects the first part 50 fi-om the second 
part 51, and, at the same time, the second device 34 discoimects the secondary winding 41 
fix)m the second part 51. 

The short circuit requires resetting of the device 1 in so far as it certainly represents the most 
drastic condition for which any supply to the socket must necessarily be removed. 
From what has been set forfli above, it appears clearly how one of the advantages of the 
present invention is to carry out a cycUc and continuous monitoring of the conditions of the 
load. This enables an automatic adjustment of the voltage to the socket and possibly requires 
an external intervention only in a short-circuit condition. The monitoring means 10, 
according to the invention, are positioned in close proximity to the contacts of the socket 2 so 
as to detect the effective conditions of operation of the socket. The signals processed by the 
second module 13, fhc third module 14, and the fourth module 15 are sent to the processing 
unit 20, which can, instead, be located even at a remote distance fi:om the socket 2. 
Advantageously, ttiis solution enables also processing on the same unit and at the same time 
of the information coming fix>m a number of sockets located in different positions of the 
network. The intervention unit can be, for example, positioned in the proximity of the 
connector blocks of domestic networks and hence also remotely controlled by the processing 
unit 20. In this way, for example, the voltage reduction causes a considerable reduction in the 
electromagnetic ©missions not only in the proximity of the socket 2 but also along all the 
branch 100 of electrical network. 

According to the invention, moreover, the monitoring means 10 can also be integrated with 
means dedicated to the recognition of ground, feults, as well as with other means designed, 
instead, to signal onset of a situation of presence/absence of the load or else of a state of short 
circuit or overload. 

The present invention, in fact, envisages also flie possibility of providing an electrical socket 
comprising the monitoring means 10 according to what has been described and fiirther 
comprising signalling means, such as warning hghts and/or acoustic alarms set on the outside 
of the socket itself. Said signalling alarms are designed to indicate the state of the socket and 
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hence the conditions of the applied load. 

According to a particularly preferred CTibodiment, the device of the invention also comprises 
means for detecting a possible contact of a person with a socket or other Uve parts. In 
particular, according to such embodiment, the device of the invention comprises means for 
maintaining, on a socket with no load ^pUed, a very low safety voltage having sinusoidal 
waveform and a frequency of about 10 kHz. Said voltage signal is generated by an 
^ropriate oscillator connected to the branches of the circuit through a transformer having 
suitable characteristics. Said signal, as a consequence of its frequency and thanks to the 
characteristics of a human body, allows to detect the accidental contact of a person with a 
socket without being dangerous or harmfiil for human beings. 

The technical solutions adopted for the device for managing of electrical sockets enables the 
tasks and purposes set forth to be fiilly achieved. In particular the management device enables 
monitoring of the presence/absence of a load as well as possible situations of short circuit and 
overload. According to this information detected, the device enables a variation of the level 
of voltage to the socket guaranteeing in this way appropriate conditions of safety and 
enabling, in the absence of applied load, a reduction in the electromagnetic emissions of tiie 
wiling system. 

The device for managing electrical sockets thus conceived may undergo numerous 
modifications and variations, all j&Uing within the context of the invraitive idea. FurthCTmore, 
all the items may be replaced by other technically equivalent ones. In practice, the materials 
used, as well as the dimensions and shapes, may be any according to the requirements and the 
state of the art. 
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